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The purpose of this short note is to summarise the
results of discussions held during the Goldschmidt
Conference (2002) in Davos and the EGS meeting
(2003) in Nice at stable isotope reference materials
workshops. Among other people interested in the mea-
surement of stable isotopes, representatives of the
University of Cambridge, the University of Oxford, the
Scripps Institute of Oceanography, the University of
Bern, the University of Strasbourg and the Leibniz
Institute for Marine Sciences in Kiel contributed actively
to the ongoing discussion concerning the nomenclature
of Ca isotope measurements.
At present, calcium (Ca) isotope fractionation can
be measured either by thermal ionisation mass spec-
trometry (TIMS) or by the multi-collector inductively
coupled plasma-mass spectrometry (MC-ICP-MS) tech-
nique. Applying the TIMS technique, Ca isotopes of
interest, usually 40Ca (96.9%), 42Ca (0.65%), 43Ca
(0.14%), 44Ca (2.09%) and 48Ca (0.19%), as well as
interfering isotopes can be determined by peak jum-
ping on a single Faraday cup or by a multicollector
technique as presented by Heuser et al. (2003). Using
TIMS, a double spike, either 43Ca/46Ca (Fletcher et al.
1997a), or 42Ca/48Ca (Russell et al. 1978, Zhu and
MacDougall 1998, Skulan and DePaolo 1999, Bullen
et al .  2003) or 43Ca/48Ca (Nägler et al . 2000,
Heuser et al. 2002, Gussone et al. 2003) is required.
With a MC-ICP-MS either the so-called “hot plasma
technique” (HPT) (Halicz et al. 1999) or the “cold
plasma technique” (CPT) (Fietzke et al. 2004) can be
used; both determine Ca isotope fractionation by the
bracketing reference sample technique. The advantage
of the CPT (Fietzke et al. 2004) over the HPT is that all
Ca isotopes and in particular 40Ca can be measured
by MC-ICP-MS without the use of a collision cell. This
means that 40Ca and 44Ca can be measured in the
same manner as with TIMS due to a significant reduc-
tion of 40Ar interferences. Further important advan-
tages of CPT arise from a significant suppression of
doubly-charged 88Sr and 84Sr isotopes, which usually
interfere with 44Ca and 42Ca, respectively. As a conse-
quence, for carbonate samples no chemical purifica-
tion has to be performed prior to the measurement.
This significantly reduces the laboratory effort per
sample and the uncertainty associated with natural
Ca isotope fractionation, introduced by the use of ion
chromatography.
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A proposal is made to standardise the reporting 
of Ca isotope data to the δ44Ca/40Ca notation 
(or δ44Ca/42Ca) and to adopt NIST SRM 915a as
the reference standard.
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Il est proposé de standardiser la façon d'écrire 
les données isotopiques de Ca sous la notation
δ44Ca/40Ca (ou δ44Ca/42Ca) et d'adopter NIST 
SRM 915a comme standard de normalisation. 
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In order to increase the comparability between
laboratories using different techniques and notations,
we propose that Ca isotope data based on TIMS and
CPT MC-ICP-MS measurements are presented in the
δ44/40Ca notation defined in equation 1. Alternatively,
laboratories that must or prefer to measure 42Ca and
44Ca should present their data in the analogous
δ44/42Ca notation (equation 2).
(1)
(2)
A t  t he  momen t  a  w ide  range  o f  re f e rence
samples are used, including calcium fluoride (CaF2,
Nägler et al. 2000), seawater (Zhu and MacDougall
1998, Schmitt et al. 2001, 2003a) or various carbo-
nate reference materials such as NIST SRM 915a
(Halicz et al. 1999, Heuser et al. 2002), Berkeley
Carbonate Standard (Skulan et al. 1997, Skulan and
DePaolo 1999, De La Rocha and DePaolo 2000),
ANU Tridacna standard (Fletcher et al. 1997a, b).
Obviously, an agreement on data presentation and
material to serve as the reference standard is highly
desirable. The reference standard recommended by
IUPAC is NIST SRM 915a (Coplen et al. 2002), and
we encourage the use of this reference material .
Below, a conversion is given to show how to recalcu-
late from seawater-normalised δ-values to SRM 915a-
normalised values (Hippler et al. 2003). However, in
order to avoid chemical purification of Ca from the
designated reference material prior to TIMS or HPT
analysis, a pure IRMM metal reference material may
additionally be recommended for future interlabora-
tory calibration work.
Disagreement exists also on the subject of which
isotope to use as the reference isotope (40Ca or 42Ca).
Using 40Ca has several advantages: 40Ca and 44Ca
have the highest abundances and therefore can easily
be measured by TIMS and CPT MC-ICP-MS (Fietzke et
al. 2004). Furthermore, due to the mass difference of 4
amu between 44Ca and 40Ca, mass fractionation is
statistically better resolvable in this pair of isotopes
compared to 42Ca and 44Ca. However, problems in
using 40Ca as the reference isotope may arise from the
fact that 40Ca is a radiogenic isotope and its abun-
dance depends on the radioactive decay of 40K with a
half-life of about 1.28 x 109 years. In natural samples,
contributions of 40K are only relevant in very old mate-
rial with extremely high K/Ca ratios, because 40K is
the least abundant K isotope (0.01%). Furthermore, any
deviation of the measured Ca isotope variation from
mass dependent fractionation can easily be verified by
measuring Ca isotope fractionation in the samples via
spiked and unspiked aliquots. Up to now no deviation
from normal mass dependent isotope fractionation has
been reported in marine carbonate samples (Schmitt
et al. 2003a, b).
The radiogenic ingrowth problem arising from the
use of 40Ca as normalising isotope can be overcome
by the use of 42Ca as a reference isotope. The use of
the 44Ca and 42Ca isotope pair is necessary for the
HPT MC-ICP-MS measurements because 40Ca intensi-
ties are impossible to determine due to isobaric inter-
ferences with 40Ar. However, the measurement of the
44Ca and 42Ca pair is more difficult with TIMS and
CPT MC-ICP-MS because of the low 42Ca intensity
(only 0.65%). This means that the smaller fractionation
effect (only two amu difference) has to be identified
using less precise measurements. A further problem
is that 42Ca is often used as a spike isotope (see
above).
We recommend that the calculated δ44/42Ca
values should also be published. The equation used
for the conversion, published by Hippler et al. (2003),
is given below (equation 3).
(3)
Similarly, Ca isotope fractionation based on diffe-
rent reference samples can also be converted using
equations 4 and 5, originally given in Hippler et al.
(2003):
δ44/40CaSa/Sw = δ44/40CaSa/NIST SRM 915a - 1.88 (4)
δ44/42CaSa/Sw = δ44/42CaSa/NIST SRM 915a - 0.94 (5)
where Sa/Sw is the sample normalised to seawater
and Sa/NIST SRM 915a is the sample normalised to
NIST SRM 915a.
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